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Bruce Greyson proposes an alternative explanation for 
the results of our study [1], which can also be plausible. 
Namely, higher levels of the partial pressure of end-tidal 
carbon dioxide (petCO2) are also indicators of better 
cardiac output, as discussed in our article [1] and 
conﬁ  rmed in our previous studies [5]. Higher incidence 
of reported NDEs in patients with hypercapnia might 
therefore indicate simply better memory of the actual 
NDE event, but this should be conﬁ  rmed with further 
studies.
A study about the eﬀ  ects of meditation on respiration 
and temporal lobes indicated that higher partial pressure 
of carbon dioxide (pCO2), which is a result of special 
breathing tech  niques during meditation, might have been 
important in provoking cognitive and emotional changes 
[6]. Also, higher levels of pCO2 presumably have an 
excitatory eﬀ  ect on the limbic system, which might result 
in mystical (NDE-like) experiences [6]. Th  e possible 
connec  tion between the limbic system and NDE-like 
experiences has already been reported [7].
Higher petCO2 and pCO2, besides better cardiac 
output, might therefore indicate also a possible connec-
tion between carbon dioxide and the incidence of NDEs. 
Since patients with asphyxia cardiac arrest were found to 
have higher petCO2 than patients with primary cardiac 
arrest [8], the patients with asphyxia cardiac arrest might 
also have higher incidence of NDEs – which, if conﬁ  rmed, 
might help to clarify the role of carbon dioxide in NDEs. 
Th   is theory should be further investigated in larger and 
multicentre studies, but in the light of patient-oriented 
care it is important to take into account the existence of 
NDEs in cardiac arrest patients and to develop protocols 
of care for such patients.
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Klemenc-Ketis and colleagues’ novel report of hyper  capnia 
and hypokalemia associated with near-death experiences 
(NDEs) [1] was somewhat surprising, as Sabom [2] had 
previously reported lower than normal carbon dioxide 
levels measured at the time of a patient’s NDE, and Parnia 
and colleagues, in a prospective study of 63 cardiac arrest 
survivors, had found no signiﬁ  cant association of either 
potassium or carbon dioxide with NDEs [3].
Klemenc-Ketis and colleagues’ conclusion that 
hypercapnia plays a role in provoking NDEs is one 
possible interpretation of the correlation they found. It is 
also plausible that hypercapnia is simply an indicator of 
another factor that may be linked causally to NDE 
reports. For example, the authors noted that hypercapnia 
indicates better cardiac output and perfusion pressure, 
which would reduce the amnesia that is usually seen in 
cardiac arrest, so that patients would be more likely to 
remember what happened during the arrest. Th  e 
association between NDEs and hypercapnia may thus 
indicate simply that patients who are able to recall more 
of their cardiac arrest also report more NDEs. Gliksman 
and Kellehear reviewed studies showing that levels of 
carbon dioxide in the blood are not necessarily accurate 
estimates of levels in the brain [4], which further 
complicates the interpretation of the current ﬁ  ndings.
Th  e small sample size of this study, the contradictory 
evidence from other studies, and the unclear association 
between levels of carbon dioxide in the blood and in the 
brain suggest caution in interpreting the ﬁ  ndings  and 
suggest the need for further research.
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